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Markeddifferenceswererecordedin structureandcompositionofmangrovesfromtheislandsin the
easternandwesternsectorsof Sunderbansin relationto thetopography.Avicenniasp.andAegicerassp.
preferredlow lyingareastowardsthewesternandeasternsidesof Sunderbansrespectively.Ceriops-
PhoenixassociationwasfrequentinhighlandareasandExcoecariaandCeriopsdecandraoccurredover
theentireforestwithdifferentsalinityandtopography.Associationpatternsofdifferentmangroveswere
shownin profilediagramsandidealecotonalmangrovecommunitiesweresuggestedfor reclaimedre-
gIOns.
Forestarealof mangrovesof Sunderbans,India is
about4200km2andisapotentiallyproductiveeco-
system.The productivityof thisecosystemhasdec-
lined2dueto varioushumanactivitiesandincrease
insedimentload3andsalinityin theaquaticenviron-
ment.To keepthisentiresystemproductiveabetter
managementpracticeneedsto be'workedout.One
of themethodscouldbetheintroductionof ecoton-
atcommunitiesin thereclaimedislands.Selectionof
ecotonalcommunitiesforanareacannotberandom
assalinityin eastandwestof Sunderbansis differ-
ent,andthetopographychangesin a closeproxim-
ity"andthepatternof plantcommunityin thefor-
estsis controlledmoreby thetopography5.There-
fore,differentplantcommunitiesgrowingin differ-
enttopographicalconditionsin thereservedforest
havebeenstudiedfor selectionof appropriateeco-
tonalcommunitiesfor thereclaimedislands.
MaterialsandMethodS
Islandslike Prentice(1),Thakuran(2),Natidho-
pani(3),Arbesi(4),Jhil1a(5),Harinbhangha(6)and
Khatoajhori(7),distributedin Sunderbans(Fig. 1),
wereinvestigated.Siteselectionwasmadeconsider-
ing thenatureof submergenceof theforestfloor.
The topographyin relationto tidal submergence
wasmeasuredduringhigh tide.An elevatedarea
abovethelowtidelevelwasmeasuredbynotingthe
heightof landmassin relationtowatertableathigh
tide.Depthof submergenceof differentpositionsof
a transectwasthusmeasuredandthevalueswere
plottedin profilediagramsto denotethetopogra-
phy,takingthelow tidelevelas0 altitude.Average
valuesof hightidelevel(HT) andhighesthightide
(HHT) levelwerederivedfromthechartdatumof
Calcuttaportandwereplottedin thediagram.
Vegetation was analysed from 6 quadrats
(10x 10m) on a line transectof 60m length
stretchedonthelandmassatrightangletotheshore
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Fig. I-Sunderbans showingreservedforestsrzm,reclaimed
areasC5;3and islands[islands:I-Prentice; 2-Thakuran;3-Na-
tidhopani;4-Arbesi;5-Jhilla;6-Harinbhangand1-Khat08jhori.
Importantrivers:H - Hooghly,S - Saptamukhi,T - Thakuran,B
- Bidya,G - Gosaba,HB - HarinbhangaJ, '
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alikeasthefirst 3 dominantplantsin anislandare
uniquefor thatislandonly. Ceriopsor Excoecaria,
however,are widelydispersedtaxaand eitherof
themappearasoneof thefirst3 dominantplantsin
mostof theislandsstudied(Table2).Majorityof the
forestvegetationat Sunderbansis distributedon
slopesandridges.The mudflatis occasionallybar-
ren(Fig.2A). Landformundulationsareof various
typesand so, the intensityof tidal actionsdiffers
fromplacetoplacedependingontheheightof J:md-
mass.Ridgesmaybehighlands(4mabovelowtide
level,Fig. 2B), or evenlow lands(1.6mabovelow
tidelevel,Fig. 2F). Similarly;theslopesmaybeata
narrowor widerangles.The distributionpatternof
plantcommunitiesandthestructureof theforestare
largelydeterminedbytopography.IslandslikeTha-
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line.Frequencyof plantspecieswasdeterminedfol-
lowing the techniqueof Kellman6•A community
wasnamedaccordingtothedensityvaluesof first3
dominantspecies7. Numberof representativesof a
particularspecieswaspresentedin eachdiagramin
proportionto thedensityvalueof thatspeciesand
arrangedin accordancewith thenatureof disper-
sionas indicatedby theirfrequencyin variousto-
pographiccontours.
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ResultsandDiscussion
Distributionpatternof mangrovesatdifferentis-
landsin Sunderbansis presentedin Fig. 2,andfre-
quencyanddensityof mangrovesaregivenin Table
1.Densityof plantsaredifferentin differentislands.
The communitytypesidentifiedin islandsarenever
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Fig. 2-Profiles showingdistributionof mangrovesat(A) Prentice,(B)Thakuran.(C) Natidhopani,(D) Arbesi,(E) jliilla, (F) Harinb-
hanga,and(G)Khatoajhori[LT=meanlowtide,HT=mean hightide,HHT=mean highesthightide]
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TableI-Frequency (F,%) anddensity(D,no.ha-I )of mangroves
Species
WestCentral East
Prentice
ThakuranNatidhopaniArbesiJhillaHarinbhang Khatoajhori--F DFDFAvicenniaalbaBI. 83.32717 33.3178 33.383 16.73A. officinalisL. 316 3 .350RhizophoraconjugataL. 33.33R. mucronat Lamk 33.3Bmguieragym orrhiza 16.750 9.17 66.7133(L)Lamk Ceriopsdecandra(Griff)
33.3100280.441739 8 .6 00
D.Hou . tagal(Perr.)C.B.Rob.
.1
SonneratiaapetalaBuch.Ham 33.3
83.366 3 .8
Xylocarpu moluccensis
6633.
(Lamk)Roem. X. granatumKeenig.
33.3
Aegialiti r tundif l aRoxb.
50883. 6
Aegiceras rniculatum
.505066 1001 6 763
(L)Blanco H itierafo esBuch.Ham
33.3.7 3 .
AcanthusilicifoliusL.
3 .2 16.720
Ex oe ar gal haL.
·66.72. 814 0
Nypafruti ansWur b.
16.7
Pho ixp udosaRox
50026
Port esi coarct ta(Roxb.)
16 7 2378316.7 24600
Table2-First threedominantplants(community)in
differentislands
Islands Community
Prentice A canthus- A vicennia- Aegiceras
Thakuran Avicennia-Phoenix - Ceriops
NatidhopaniCeriops -Phoenix - Excoecaria
Arbesi Ceriops - Aegialitis- Excoecaria
Jhilla Ceriops - Excoecaria'-Xylocarpus
HarinbhangaAegiceras- Ceriops - Sonneratia
Khatojhori Ceriops - Excoecaria-Nypa
kuran01'Natidhopanihavedifferentlevelsof salin-
ity[conductivity:5.7m.mhoscm-I, and6.4m.mhos
cm-) respectively]butbothincludeelevatedridges
and theslopesat steeperangles.Phoenix-Ceriops
associationdominatestheforestsinboththeislands
(Fig.2B andC).ConverselyPhoenixisnotobserved
in anyotherislandshowinglowlandareas.Avicen-
niaisamajorassociateof Phoenix-Ceriopsassocia-
tiOIl.ofThakuran.But,inNatidhopaniExcoecariais
themainasssociate.Excoecariatherefore,cangrow
inhighlysalinesoilof elevatedridgesatNatidhopa-
ni.Salinityin highlandsisusuallyaugmentedueto
its moreexposureto evaporation.Excoecariaalso
growsequallywell in lesssalinesbiF (conductivity:
3.44m.mhosem-I) of Jhilla (Fig.2E). Resultsin-
dicatethatbothsalinityandthetopographyareim-
portantcontrollingfactorsfor the distributionof
planttypesin Su,nderbans.
The speciesdiversityin easternSunderbans(Fig.
2C, D andG) is morethanthatin western(Fig.2A,
B). Aegicerascomiculatum,Sonneratia petala,Ex-
coecariaagallocha,Rhizophoramucronata,Nypa
fruticansaremoredensein easternislandswhileA v-
icenniaalba,A. officinalis,Acanthusilicifoliusare
denserin westernislands.Mangrovesof Sunder-
bansin generalprefer low land ridgesor slopes
whichremainsubmergedfor a longerperiod.A few
taxalikeXylocarpusmoluccensisandHeritierafomes
howeverareobservedin moderatelyelevatedridges
of centralandeasternSunderbans.Bruguieragym-
norrh{zapreferslopesandusuallyoccurin groups
asanedgecommunity.Speciesof Ceriopsdecandra,
Aegialitisrotundifoliaand Acanthusilicifoliusare
theundergrowthsin thisforestandsometimesgrow
withhighdensity(Table1tCeriopsdecandrais rare
onthemudflat,Acanthusilzcifoliusoftengrowwith
Poeteresiacoarctatain themudflat(Fig.2A).
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Distributionof mangrovein eastandwestof Sun-
derbansis differentmainlydueto differencein sal-
inity(conductivity:3.44-4.61m mhoscm-1in east,
and5.3-5.7mmhoscm-1in west)?Salinityin soilof
differenttopographyis alsodifferentasthetidalac-
tionsandtheexposureof thelandmassto evapora-
tionvary.Sometimeswiththediffusionof topogra-
phicaldemarcationsin a placevegetationappears
mosaicin nature(e.g.Natidhopani).Occurrenceof
mosaicmangroveshasbeenreportedfromSE Mo-
zambique8.
Therefore,for the afforestationin the riparian
sideof thereclaimedislandssuitableecotanalcom-
munitiescanbeselected.Avicenniaofficinalisalone,
orwithSonneratia petalacanberegeneratedin the
slopesor lowlandareaswhicharelessthan3malti-
tudeabovelowtidelevel;or Aegiceras-Acanthusa -
sociationin moderatelyelevatedslopein westSun-
derbans.A purestandof Aegicerasmaysuita low
landineastSunderbans;XylocarpusandCeriopsto-
gethermaybeplantedin moderatelyelevatedland-
massin theeast.For thelowlandreclaimedislands
in theeastwhichreceivehighwaveactionRhizo-
phora mucronatawill be mostsuitable.Nypaand
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Rhizophoracanbegrowntogetherin lowlandarea
in eastwithlesswaveactions.Acanthusmaybere-
commendedasa mudflatcommunityspeciallyfor
west,and can be plantedaloneor in association
with Porteresia.Excoecariaand Ceriopsare suit-
ablefor plantationin all differenttypesof slopes
andridgesovertheforest.
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